
Brain Autopsies Uncover New Alzheimer’s Suspect

Description

Recent analysis of human brain tissue has unveiled significant disparities in immune cell behavior within the
brains of individuals afflicted with Alzheimer’s disease in contrast to those of healthy individuals, thereby
pinpointing a potential target for novel therapeutic interventions.

Research led by the University of Washington and published in 2023 elucidated that microglia, which are
pivotal immune cells in the brain, are often found in a pre-inflammatory state in Alzheimer’s patients, thus
diminishing their protective capabilities.

Microglia play a crucial role in maintaining cerebral health by eliminating waste and supporting normal brain
function.

In the event of infection or the need to clear necrotic cells, these adaptable cells can alter their morphology
to become more mobile, enabling them to engulf pathogens and debris. Furthermore, they actively 
‘prune’ synapses during developmental stages, thereby shaping the neuronal circuits essential for optimal
brain function.

While the precise role of microglia in Alzheimer’s is not fully understood, it has been observed that in
individuals with this devastating neurodegenerative disorder, some microglia exhibit hyperactive responses
that may lead to inflammation, further exacerbating neuronal loss.

However, clinical trials investigating anti-inflammatory therapies for Alzheimer’s thus far have not
demonstrated substantial efficacy.
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Computer Illustration of a synapse between two neurons. (Science Photo Library/Canva)

In an effort to delve deeper into the role of microglia in Alzheimer’s disease, neuroscientists at the
University of Washington, including Katherine Prater and Kevin Green, conducted an examination of brain
autopsy samples from 12 Alzheimer’s patients and 10 healthy controls to analyze microglial gene activity.
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Employing an innovative approach to enhance single-nucleus RNA sequencing, the research team identified
ten distinct clusters of microglia within the brain tissue, distinguished by their specific gene expression
profiles, which inform cellular behavior.

Notably, three of these clusters were previously unrecognized, with one being notably prevalent in
Alzheimer’s cases, exhibiting gene activation linked to inflammation and cell death.

Overall, the findings indicated that microglial assemblages in Alzheimer’s patients were predominantly in a
pre-inflammatory state, suggesting they are primed to release inflammatory factors that may inflict damage
upon brain cells, potentially accelerating the disease's progression.

Furthermore, the microglial types present in the Alzheimer’s-affected brains exhibited a reduced capacity
for protective functions, hindering their ability to effectively clear dead cells and debris, thereby
compromising healthy brain aging.

Photomicrograph of microglia from a brain affected by Alzheimer's disease.

Image not found or type unknown
Photomicrograph of microglia (green) from a brain affected by Alzheimer’s. (
Lexi Cochoit/UW Neuroinflammation Lab)

The researchers speculate that microglia may undergo transformation over time, indicating that a static
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analysis of brain tissue may not accurately reflect the microglial landscape, thus necessitating ongoing
observation to fully comprehend their contribution to Alzheimer’s pathology.

"As it currently stands, we are unable to determine whether microglia exacerbate the condition or if
alterations in these cells stem from the underlying pathology," Prater articulated.

This research, although in its nascent stages, significantly enhances our understanding of the role of
microglia in Alzheimer’s disease and posits certain microglial clusters as potential targets for innovative
treatments.

There is optimism among the research team that their findings may pave the way for effective therapies
designed to ameliorate the lives of individuals suffering from Alzheimer's disease.

"With our newfound insights into the genetic profiles of these microglia, we aim to elucidate their precise
functions and ultimately identify methods to modify their activity in ways that could halt or mitigate the
progression of this debilitating condition," Prater expressed enthusiastically.

"By understanding their mechanisms, we may develop interventions that prevent or slow down the disease
trajectory."

The comprehensive study has been published in the esteemed journal Nature Aging.

This article was initially released in August 2023.

Vocabulary List:

1. Elucidated /ɪˈluː.sɪ.deɪ.tɪd/ (verb): Made something clear; explained.
2. Neurodegenerative /ˌnjʊə.rəʊ.dɪˈdʒen.ər.ə.tɪv/ (adjective): Relating to the progressive degeneration of the 

structure and function of the nervous system.
3. Hypothetical /ˌhaɪ.pəˈθet.ɪ.kəl/ (adjective): Based on or serving as a hypothesis; supposed but not necessarily 

real or true.
4. Morphology /mɔːrˈfɒl.ə.dʒi/ (noun): The study of the form and structure of organisms.
5. Primed /praɪmd/ (verb): Prepared or made ready for action or use.
6. Ameliorate /əˈmiː.li.ə.reɪt/ (verb): To make something better or improve.
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Comprehension Questions

Multiple Choice

1. What did recent analysis of human brain tissue reveal about immune cell behavior in individuals with 
Alzheimer’s disease? 
    Option: No differences compared to healthy individuals
    Option: Pre-inflammatory state in Alzheimer’s patients
    Option: Enhanced protective capabilities in Alzheimer’s patients
    Option: Reduced presence of immune cells in Alzheimer’s patients

2. What is the role of microglia in maintaining cerebral health? 
    Option: Inducing inflammation in the brain
    Option: Supporting normal brain function
    Option: Exacerbating neuronal loss
    Option: Diminishing protective functions

3. What did the examination of brain autopsy samples from Alzheimer’s patients and healthy controls 
reveal about microglial gene activity? 
    Option: Similar activity in both groups
    Option: Distinct gene expression profiles
    Option: No significant differences in gene activity
    Option: Lower gene activation in Alzheimer’s cases

4. What did the researchers suggest about the microglial landscape in Alzheimer’s patients? 
    Option: Primed to reduce inflammation
    Option: Primed to release inflammatory factors
    Option: Enhanced protective functions
    Option: Accelerating brain regeneration

5. What is the potential outcome of modifying microglial activity in Alzheimer’s patients? 
    Option: Halting neuronal loss
    Option: Increasing inflammation
    Option: Reducing synaptic pruning
    Option: Compromising brain aging
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6. Where was the comprehensive study on microglia in Alzheimer’s disease published? 
    Option: Nature Aging Journal
    Option: Journal of Neurology
    Option: Alzheimer’s Research Journal
    Option: Immunology Review Journal

True-False

7. Microglia in Alzheimer’s patients exhibit enhanced protective functions. 

8. Alterations in microglial cells in Alzheimer’s may stem from the underlying pathology. 

9. Microglia play a role in exacerbating neuronal loss in individuals with Alzheimer’s disease. 

10. The study led by the University of Washington was published in 2021. 

11. Clinical trials on anti-inflammatory therapies for Alzheimer’s have shown substantial efficacy. 

12. The researchers aim to slow down the disease trajectory by understanding microglial mechanisms. 

Gap-Fill

14. The comprehensive study on microglia in Alzheimer’s disease has been published in the esteemed 

journal . 

15. Katherine Prater and Kevin Green conducted an examination of brain autopsy samples from 12 

Alzheimer’s patients and 10 healthy controls to analyze microglial . 

16. The researchers speculate that a static analysis of brain tissue may not accurately reflect the 

, thus necessitating ongoing observation to fully comprehend their contribution to 

Alzheimer’s pathology. 

17. By understanding microglial mechanisms, we may develop interventions that prevent or slow down the 
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disease . 

18. The presence of certain microglial clusters in Alzheimer’s-affected brains exhibited a reduced capacity 

for protective functions, hindering their ability to effectively clear dead cells and 

, thereby compromising healthy brain aging. 

Answer
Multiple Choice: 1. Pre-inflammatory state in Alzheimer’s patients 2. Supporting normal brain function
3. Distinct gene expression profiles 4. Primed to release inflammatory factors 5. Halting neuronal loss 6. 
Nature Aging Journal
True-False: 7. False 8. True 9. True 10. False 11. False 12. True
Gap-Fill: 14. Nature Aging 15. gene activity 16. microglial landscape 17. trajectory 18. debris

Vocabulary quizzes

Multiple Choice  ( Select the Correct answer for each question. ) 

1. Which term refers to an organism that can cause disease? 
    Option: Pathogenic
    Option: Virulent
    Option: Reassortment
    Option: Mutation

2. Which term describes someone skilled or competent in a particular activity? 
    Option: Proficient
    Option: Encoding
    Option: Synthesis
    Option: Biological

3. Which term relates to a substance dispersed evenly in another substance at a microscopic level? 
    Option: Dissipation
    Option: Colloidal
    Option: Gradient
    Option: Efficiency

4. Which term indicates the ability to be maintained at a certain rate or level? 
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    Option: Projections
    Option: Sustainable
    Option: Elucidated
    Option: Neurodegenerative

5. Which term suggests something prepared or made ready for a specific purpose? 
    Option: Hypothetical
    Option: Morphology
    Option: Primed
    Option: Ameliorate

6. Which term refers to the presence of an unwanted or harmful substance? 
    Option: Pathogen
    Option: Microbiome
    Option: Contamination
    Option: Proliferate

7. Which term means to completely destroy or get rid of something? 
    Option: Thoroughly
    Option: Eradicate
    Option: Optimization
    Option: Dissipation

8. Which term describes a change in genetic material that can lead to variations? 
    Option: Pathogenic
    Option: Virulent
    Option: Mutation
    Option: Surveillance

9. Which term relates to conditions that involve progressive damage or loss of nerve cells? 
    Option: Biological
    Option: Mechanism
    Option: Retrievable
    Option: Neurodegenerative

10. Which term refers to the action of making something as effective or functional as possible? 
    Option: Projection
    Option: Retrievable
    Option: Optimization
    Option: Ameliorate
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Gap-Fill  ( Fill in the blanks with the correct word from the vocabulary list. ) 

11. In virology  refers to the mixing of the genetic material of different strains. 

12. The  of the new manufacturing process improved productivity by 30%. 

13. The financial  for next year show a promising increase in revenue. 

14. Efforts to  the impact of climate change are crucial for future generations. 

15. Understanding the  behind cellular communication is essential for medical 

research. 

16. The river flowed downhill following the natural  of the landscape. 

17. The  of proteins within cells is a complex biological process. 

18. DNA carries the genetic information through the process of genetic . 

19. The researcher presented a  scenario to explore alternative outcomes. 

20. Under optimal conditions bacteria can  rapidly. 

Matching Sentences  ( Match each definition to the correct word from the vocabulary list. ) 

21. Public health officials use ongoing monitoring to detect and track disease outbreaks.

22. The study focused on the impact of environmental factors on various species.

23. The information stored in the database is easily accessible and can be retrieved at any time.

24. The heat energy gradually dissipated into the surrounding environment.

25. The virus strain was identified as highly contagious and harmful.

26. The complex scientific theory was explained in a clear and detailed manner.

27. The study of the bird's unique physical structure revealed insights into its evolution.
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28. The experiment was conducted to ensure accurate and reliable results.

29. A random change in the genetic code led to a beneficial in the plant species.

30. The doctor identified the specific responsible for the patient's illness.

Answer
Multiple Choice: 1. Pathogenic 2. Proficient 3. Colloidal 4. Sustainable 5. Primed 6. Contamination 7. 
Eradicate 8. Mutation 9. Neurodegenerative 10. Optimization
Gap-Fill: 11. Reassortment 12. Efficiency 13. Projections 14. Ameliorate 15. Mechanism 16. Gradient
17. Synthesis 18. Encoding 19. Hypothetical 20. Proliferate
Matching sentence: 1. Surveillance 2. Biological 3. Retrievable 4. Dissipation 5. Virulent 6. Elucidated
7. Morphology 8. Thoroughly 9. Mutation 10. Pathogen

CATEGORY

1. Sci/Tech - LEVEL5

Date Created
2024/11/14
Author
aimeeyoung99

ESL-NEWS
www.esl-news.com

ESL-NEWS.COM

Page 9
www.esl-news.com


